(a) and (b) are transmission electron microscopy (TEM) images of the graphene samples containing thick and thin graphene layers. It is noted there are breakage regions in a thick graphene sheets as shown in Fig. S2(a) induced properbly by supersonic isolation of the graphene assemblage.
high crystalline quality with a weak coupling of the adjacent graphene layers and behave like a monolayer graphene [1, 2] . 
Magnetic measurement and analysis:
In Fig. 2a of the paper, a bifurcation between the FC and ZFC curves appears at low temperature at about 40 K (90 K) under 1000 Oe field parallel (perpendicular) to the GBPs as magnified in the inset of Fig. 2a . At high field, such as 3000 Oe, the divergence between the FC and ZFC was nearly disappeared as seen in the Fig. 2b . The divergence of the magnetic moments under FC and ZFC indicates the FMOUs existed in the graphene edges or graphene boundary are randomly arrangement or disorder distribution possessing percolation transition at low temperature similar to observation in diluted magnetic semiconductor [3] .
The M(T)/H curves under other magnetic fields together with the 1000 and 3000 Oe fields with the fields perpendicular to the graphene basal planes (GBPs) are shown in the Fig.   S3 , where the absolute value of the DM background susceptibility at high temperature becomes large with field increasing, consistent with the result observed in carbon nanotube [4] . The phenomenon is due to the sizes of the graphene sheets are not large so much compared with the magnetic length l B 26 nm/H 1/2 [5] , where magnetic field H is in unit of Tesla, that the effective magnetic flux is reduced at low field. However, at low temperature, the absolute value of high field magnetization M(T)/H is even increased, especially serious at 30 kOe field possibly due to contributions of the fundamental magnetic ordering units (FMOUs) with spins aligning towards the applied field under a strong field. 
The analysis on DM background:
To simplify the analysis and description, the DM susceptibility M(T)/H is supposed to be temperature dependent and magnetic field independent. If taken the experimental measured magnetization under high field at high temperature as a reference, such as that of 10 kOe field (blue curve in Fig. S3 (a) and Fig. S4 ), the DM susceptibility is fitted by the Kotosonov's equation [6] . To fit the DM susceptibilities at high temperature under 10 kOe field as shown in Fig. S4 in blue curves, the r 0 , E F and ΔT are taken as adjustable parameters to match the experimental data. If the r 0 , E F and ΔT are taken as 2.0 (1.7) eV, -5.4 (-6.8) meV and 65 K for the field perpendicular (parallel) to the GBPs, the high field DM susceptibilities can be well described by the Kotosonov' 
The analysis on isothermal magnetization:
The isothermal magnetization after subtraction of the DM background is shown in Fig. 3, where the adopted DM susceptibilities at the corresponding temperatures of 10, 30, 50, 75, 100 and 200 K are taken as -6.5 (-4.1), -5.3 (-3.6), -4.5 (-3.0), -3.76 (-2.65) , -3.27 (2.65) and -2.08 (-1.51) multiplied by 10 -5 emu/g respectively in field perpendicular (parallel) to the GBPs. In Fig. 3a , the real magnetization minimum value at around 2200 Oe should be even smaller than the present case, because a large DM susceptibility at high field was used instead of the one at low field. Since the sizes of graphene sheets here was in nanometer to micrometer scales, the DM flux contributed from electron Landau orbital moment at low field was lower compared to that at high field, resulted in a relative smaller absolute value of DM susceptibility at low field.
In addition, a slightly higher coercive field and smaller saturation magnetization seen in Fig.   3e -3f for the field perpendicular to the GBPs compared with that of field parallel to the GBPs suggest there existed magnetization easy axes. It is inferred the easy axis of the spin polarization orientation of the edge states are inclined towards the basal plane, in other words, it is slightly canted out of the GBPs as schematically shown in Fig. S5 . The spin configuration had been supposed to be a possible one for graphene [5] . In framework of Neel relaxation and the Bean-Livingston criteria, the coercive field of an assembly of non-interaction single-domain magnetic units with uniaxial anisotropy is expected to decay with the square root of temperature [8, 9] [8, 9] . Here, K a is the uniaxial anisotropy constant, Ms is the saturation magnetization, T B is a blocking temperature corresponding to a curie temperature of a FM to super-PM, and =1 if the magnetization easy axes are aligned or =0.48 if randomly oriented. According to the relationship, blocking temperature T B is deduced to be about 82080 K for field perpendicular and parallel to the GBPs respectively.
The magnetization at RT allows us to infer that observed FM ordering is contributed from the FMOUs with an average moment =gJ B 56  B in concentration about 5.6 ppm, that corresponds to one  B contributed from about 30000 carbon atoms. Since the characteristic size of the graphene sheets is about 1 m 2 , each piece of the graphene sheets roughly contains carbon atoms about 3.8x10 7 and averagely contributed magnetic moment about 1200  B . Whereas the atoms located at boundary of a sheet are about 1600 at least, because there were opening with near regular geometry appeared in some of the graphene sheets as shown in Fig. S6 and that provides inner edges and contributes extra edge states. The inner edges play the same functions as that at peripheral edges. Therefore, the edge atoms at maximum 75% contributed to the RT magnetization. That means the edges at the boundary (including outer and inner edges) of the graphene sheets are mostly zigzags, since a large numbers of theoretical studies [10] has predicted there is long range magnetic ordering in 6 zigzag edges but not in armchair edges. Our inference is supported by the special geometry shape of the edges in our graphene sheets, which is analogous to the edge shape of a large area graphene single crystal with edges resembling dendrites grown by low pressure chemical vapor deposition [11, 12] . 
